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wounds and have been highlighted as a mammalian model of accelerated wound-healing 
time points that explain seventy percent of variance in 
(MRL/MpJ and SJl/J) mice F2 popultion. Genome Res 
1195 : 2027-2033, 2001
13） Yu H, Baylink DJ, Masinde GL, Li R, Nguyen B, 
Davidson HM, Xu S, Mohan S : Mouse chromosome 
9 quantitative trait loci for soft tissue regeneration: 
congenic analysis and ﬁne mapping. Wound Rep Reg 15 
: 922-927, 2007
14） Amalﬁtano A, Chamberlain JS : The mdx-ampliﬁcation-
resistant mutation system assay, a simple and rapid 
polymerase chain reaction-based detection of the mdx 
allele. Muscle Nerve 19 : 1549-1553, 1996
15） Vaghy PL, Fang J, Wu W, Vaghy LP : Increased 
caveolin-3 levels in mdx mouse muscles. FEBS letters 
431 : 125-127, 1998 
16） Yoshimura M, Sakamoto M, Ikemoto M, Mochizuki Y, 
Yuasa K, Miyagoe-Suzuki Y, Takeda S : AAV vector-
mediated micrrodystrophin expression in a relatively 
small percentage of mdx myofibers improved the mdx 
phenotype. Mol Ther 10 : 821-828, 2004
17） Niedermüller H, Skalicky M, Hofecker G, Kment A : 
Investigations on the kinetics of collagen-metabolism in 
young and old rats. Exp Gerontol 12 : 159-168, 1977
18） Chadwick RB, Bu L, Yu H, Hu Y, Wergedal JE, Mohan 
S, Baylink DJ : Digit tip regrowth and differential gene 
expression in MRL/MpJ, DBA/2, and C57BL/6 mice. 
Wound Rep Reg 15 : 275-284, 2007
19） Ward BD, Furman BD, Huebner JL, Kraus VB, Guilak F, 
Olson SA : Absence of posttraumatic arthritis following 
intraarticular fracture in the MRL/MpJ mouse. Arthritis 
Rheumatism 58 : 744-753, 2008
20） Li X, Mohan S, Gu W, Baylink DJ : Analysis of gene 
expression in the wound repair/regeneration process. 
Mammalian Genome 12 : 52-59, 2001
21） Masinde G, Li X, Baylink DJ, Nguyen B, Mohan S : 
Isolation of wound healing/regeneration genes using 
restrictive fragment differential display-PCR in MRL/
MPJ and C57BL/6 mice. BBRC 330 : 117-122, 2005
22） Metcalfe AD, Willis H, Beare A, Ferguson MW : 
Characterizing regeneration in the mammalian external 
ear. J Anat 209 : 436-446, 2006
23） Tucker B, Klassen H, Yang L, Chen DF, Young MJ 
: Elevated MMP expression in the MRL/MpJ mouse 
retina creates a permissive environment for retinal 
regeneration. Invest Ophthalmol Vis Sci 49 : 1686-1695, 
2008
24） Ishizaki M, Suga T, Kimura E, Shiota T, Kawano R, 
Uchida Y, Uchino K, Yamashita S, Maeda Y, Uchino M 
: Mdx respiratory impairment following ﬁbrosis of the 
diaphragm. Neuromuscul Disord 18 : 342-348, 2008
305藤野，他：MRL-MpJ導入デュシェンヌ型筋ジストロフィーモデルマウス
Corresponding author
Yoshihide Sunada, MD, PhD
Division of Neurology, Department of Internal 
Medicine, Kawasaki Medical School, 577 Matsushima, 
Kurashiki, 701-0192, Japan
Phone : 81 86 462 1111
Fax : 81 86 462 1199
E-mail : ysunada@med.kawasaki-m.ac.jp
and tissue regeneration.  However, the deficient gene in the MRL-MpJ mice has not yet been 
determined.  In this study, we mated dystrophin-deficient Duchenne muscular dystrophy (DMD) 
model mdx  mice (Dysmdx) with MRL-MpJ mice to generate and characterize offspring carrying 
Dysmdx/MRL-MpJ to investigate the effect of the MRL-MpJ wound-healing phenotype on the 
DMD phenotype.  Single-myofiber areas (SMA) and centrally nucleated myofibers (CNF) of the 
quadriceps femoris muscle from the Dysmdx/MRL-MpJ mice had significantly increased at six 
weeks of age compared to those of the mix  mice.  In addition, SMA and CNF of the diaphragm 
in 14-week-old Dysmdx/ MRL-MpJ mice also significantly increased compared to those in the 
mdx  mice.  Moreover, the hydroxyproline content, a marker of tissue fibrosis, was significantly 
decreased in the 14-week-old  Dysmdx/MRL-MpJ mouse diaphragm.  These data suggest that 
introduction of the MRL/MpJ wound-healing phenotype decreases myofiber hypotrophy and 
accelerates myofiber regeneration by decreasing muscle fibrosis in dystrophin-deficient muscles, 
thereby could become a novel therapeutic option for patients with DMD. 
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